Effect of the airway epithelium on the contraction of rat isolated trachea under conditions of low temperature.
The exposure of the airways to low temperature (LT) is a well-known trigger of bronchoconstriction and asthma. However, the mechanisms involved in this response are not well understood. In particular, the specific role of the airway epithelium in the response to LT has not been well established. The purpose of this work is to study the regulatory role of the airway epithelium in the contractile response of the rat trachea under conditions of LT. Isolated rat tracheas were stimulated with acetylcholine (ACH) at 37 and 18 degrees C, and dose-response curves were generated in epithelium-intact or epithelium-denuded conditions. EC(50) and E(max) were determined under these conditions. Epithelium denudation at 37 degrees C, increases the tracheal sensitivity to ACH, (EC(50) from 5.9 to 2.6 microM, p = 0. 003). The effects of denudation were even more pronounced at 18 degrees C. E(max) was significantly decreased under these conditions. Exposure of intact tracheas to 18 degrees C also produced a significant increase in tracheal sensitivity (EC(50) from 5.9 to 1.5 microM, p = 0.0004), although no changes in E(max) were noted. These results strongly suggest that the airway epithelium diminishes the sensitivity of the airway smooth muscle to ACH at 37 and 18 degrees C, and that it is also needed to observe the maximal contractile response under LT conditions. Therefore, the spasmogenic effect of low temperature is significantly potentiated by the absence of airway epithelium.